This paper presents the results of a large-scale survey on the potential benefits of and impediments for horizontal collaboration in Flanders. When appropriate, a distinction is made between different types of Logistics Service Providers (LSPs) and between respondents that are currently cooperating on either core or non-core activities, and respondents that are not. The main findings are that in general LSPs strongly believe in the potential benefits of horizontal cooperation to increase their profitability or to improve the quality of their services. The impediments for cooperation that are perceived or expected by the non-cooperating LSPs prove to be experienced by the cooperating LSPs. The estimation of potential cost savings, the measurement and allocation of savings are considered to be the most severe impediments for cooperation. Removing these impediments offers interesting directions for further research.
Introduction
Fierce competition in global markets, the introduction of products with shorter life cycles, and the heightened expectations of customers have forced shippers and Logistics Service Providers (LSPs) to invest in developing stronger and mutually beneficial relationships. Such vertical collaboration, involving suppliers, manufacturers, distribution centers, customers and LSPs, is supported by extensive academic research. As indicated by Gibson et al. (2002) , research has mainly focused on identifying potential benefits (e.g. Gentry, 1993) , the critical success factors (e.g. Tate, 1996) and partner selection criteria (e.g. Bradley, 1994) . The most common and best-studied type of vertical cooperation involves shippers hiring third party logistics providers to perform all or part of a firm's materials management and product distribution function (Simchi- Levi et al., 2000) . For more information on third party logistics, see e.g. Bolumole (2003) , Bowman (1995) , Davis (1995) , Harrington (1996) , Leahy et al. (1995) and Tyan et al. (2003) .
Except for a small number of successful cases in North America (e.g. Land 'O Lakes), horizontal collaboration in logistics is mainly gaining momentum in Western Europe. In Belgium and the Netherlands, the European logistic centers of gravity, the authors are aware of over 30 formal logistic partnerships. Through close collaboration the partnering LSPs aim at increasing productivity, e.g. by optimizing vehicle capacity utilization, reducing empty mileage and cutting costs of non-core/supporting activities to increase the competitiveness of logistic networks.
The literature on horizontal partnerships in logistics however, is still in its infancy. With the exceptions of maritime shipping (see e.g. Sheppard and Seidman, 2001 ) and the airline industry (Fan et al., 2001 and Oum et al. 2002) , where horizontal collaboration is quite common and well studied, the literature on horizontal logistic partnerships is scarce. To the best of our knowledge, this matter has only been studied by Bahrami (2003) , Cruijssen and Salomon (2004) , Erdmann (1999) , and Vos et al. (2003) . In these publications, the emphasis is on (1) quantifying the potential cost savings through cooperation by means of simulation techniques and on (2) reporting a limited number of successful cases.
This paper aims at providing empirical evidence on the potential benefits of horizontal collaboration in logistics, as well as at identifying the major impediments for starting and maintaining logistic partnerships in practice. To the best of our knowledge, a similar large-scale empirical study has not yet been undertaken. The remainder of the paper is structured as follows. In Section 2 research questions are formulated for surveying a large sample of logistics service providers in Flanders, the main logistics region in Belgium. The survey is discussed in Section 3. Sections 4 and 5 respectively report on the opportunities of and the impediments for logistic cooperation. Avenues for further research are identified in Section 6.
Research questions
In order to gain insight in the attitude of LSPs towards horizontal collaboration with other LSPs, a carefully selected sample of LSPs was asked to evaluate a set of propositions. As Table 1 and Table 2 below indicate, the first subset of propositions focuses on the opportunities of horizontal cooperation, while the second refers to the potential impediments for horizontal cooperation. Because the current status of a logistics service provider company (either cooperator or non-cooperator) can color its opinion on logistic collaboration, a distinction is made between cooperating and non-cooperating logistics service providers.
Previous research suggests that horizontal cooperation can increase the productivity of core and non-core activities (Esper and Williams, 2003; Ritter and Gemünden, 2003; Smith et al., 1995) . Proposition 1 in Table 1 focuses on productivity gains for core activities (e.g. decrease in empty hauling and a higher utilization rate for storage facilities). Proposition 2 refers to cost savings for non-core activities (e.g. organizing safety training and setting up joint fuel facilities). Collaboration on non-core activities offers the potential of joint purchases (e.g. of vehicles, onboard computers and fuel) in order to reduce the purchasing costs (see proposition 3). This was suggested by Dyer and Singh (1998) to be an important reason for companies to engage in a horizontal partnership. The following propositions in Table 1 consider whether horizontal collaboration allows LSPs to specialize, while offering the same or a wider set of services to customers (proposition 4), and whether horizontal collaboration allows LSPs to tender for larger contracts than before (proposition 5). Proposition 6 focuses on whether LSPs can improve the service level (in terms of speed, frequency of deliveries, geographical coverage, reliability of delivery times etc.) at lower costs and proposition 7 suggests that partnerships could help LSPs to protect their market share/customer base. Partnerships reduce purchasing costs, e.g.: vehicles, onboard computers, fuel etc. 4 LSPs can specialize, while at the same time broadening their services. 5
Tendering on larger contracts with large shippers becomes possible. 6 LSPs can offer better quality of service at lower costs. 7
Forming partnerships helps to protect market share.
Both practice and literature suggest a number of impediments for cooperation, which are summarized in Table 2 . Proposition 1 states the difficulty to find suitable candidates for collaboration. Proposition 2 expresses the difficulty in finding a reliable coordinator for the partnership. Proposition 3 addresses the potential loss of identity due to collaboration. The following three propositions deal with the estimation/determination of the benefits (proposition 4), a fair division of the workload (proposition 5), and a fair division of the benefits amongst the partners (proposition 6). Proposition 7 states that smaller partners run the risk of losing customers to the larger partners in the partnership. Proposition 8 suggests that cooperation is hampered by ICT requirements. Finally, proposition 9 expresses the fear that benefits cannot be divided in a fair way, in the sense that the larger players have more power and can thus benefit more. When an LSP cooperates with commensurable companies, it becomes harder to distinguish itself. 4 It is hard to determine the benefits or operational savings due to horizontal cooperation beforehand. 5 It is hard to ensure a fair allocation of the shared workload in advance. 6 A fair allocation of the benefits is essential for a successful cooperation. 7
Smaller companies in the partnership may lose clients or get pushed out of the market completely. 8 Cooperation is greatly hampered by the required indispensable ICT-investments. 9
Benefits cannot be shared in a fair way, the larger players will always benefit most.
The survey
The 16 propositions on horizontal collaboration were submitted to a sample of LSPs.
Respondents were asked to evaluate each proposition by choosing one of the following options: (1) strongly agree, (2) agree, (3) neutral, (4) disagree, (5) strongly disagree. Section 3 provides detailed information on the composition of the sample, the questionnaire, and the in-depth interviews that were conducted to complement the survey. Moreover, to facilitate the analysis of opportunities and impediments for horizontal cooperation in Section 4, we provide a classification of the respondents.
Questionnaire and interviews
After fine-tuning the questionnaire by means of five pilot interviews, a personalized questionnaire was sent to 1537 Flemish LSPs. The survey was sent out in March 12th 2004, and filled-in questionnaires came in between March 19th and April 14th 2004. In total, 154 useful answers were returned. Eleven in-depth interviews were conducted to crosscheck and fine-tune the findings from the analysis.
Sample selection
The BelFirst database (BelFirst, 2004) , containing the annual reports of 250.000 companies in Belgium, was used to construct a representative sample of around 1.500 LSPs. The sample included LSPs with the following Nace-Bel main activity codes: Freight transportation by road (60242), Inland water transportation (612), Cargo handling and storage (631), Freight forwarding (6412) and Courier activities other than national post activities (63401). In the remainder of this paper, we will refer to the latter category as "express carriers".
With the exception of small companies, Belgian companies are obliged to publish their annual reports. Large companies have to prepare their reports according to the 'complete scheme', while the medium sized companies are allowed to prepare their reports based on a 'contracted scheme'. Our sample was based on the annual reports of 2002, the most recent year for which all reports were deposited. Table 3 provides an overview of the characteristics of the LSPs in the BelFirst database in 2002. The sample size was pre-set to approximately 1.500. Assigning the 1.500 questionnaires to companies with complete or contracted schemes on the basis of turnover, asset value, gross product or the employed staff, would ignore the large number of small companies active in the industry. Instead of using formal weighting factors, 25 % of the questionnaires were sent to companies having to submit a complete annual report and 75 % to companies sending in a contracted version. This ensures a sufficient representation of the larger companies in view of their economic importance and at the same time offers the possibility to thoroughly survey medium-sized LSPs. To limit the risk of a zero response rate in the smallest categories, questionnaires were sent to all companies in a category with no more than ten companies. In this way, 1537 LSPs were selected: 390 of the larger ones and 1147 small and medium-sized. The distinction between companies with complete or contracted annual reports was used only for the sample selection. In this paper, the distinction will not be used in the analysis of the results. Table 4 summarizes the structure of the sample. For each cell in the table, the first number refers to the number of companies contained in the sample, the second to the number of LSPs in the BelFirst database. 
Characteristics of the respondents
In this section the 154 respondents are classified based on (1) the number of employees and their Nace-Bel main activity code, and (2) an alternative classification to support the analysis of the survey results in the Sections 4 and 5.
Number of employees / Nace-Bel main activity codes
Because only large companies (i.e. companies with a complete scheme) in Belgium are obliged to report the number of employees, BelFirst (2004) provides an estimate of the number of employees for the medium-sized companies (contracted scheme). This estimate, based on the company's turnover and the average turnover per employee for companies with the same Nace-Bel code, was used for the composition of the sample in Table 4 . As these estimates could not be retrieved for individual companies, Table 5 is constructed using the number of employees (in full time equivalents) reported in the questionnaires. In columns 2 to 6, the first number refers to the number of surveys received, the second to the number of companies in the sample. Cases in which the number of employees was not reported are listed in column 7 of Table 5 ('unknown').
Cases in which questionnaires were returned because the address was unknown, or because the company stopped its activities, are reported in columns 8 and 9. These respondents were removed from the sample to calculate the net response rates presented in Table 5 . We note that the true response rates may be somewhat higher because not all companies that ceased to exist are expected to return the questionnaire. The net response rate is the highest for companies that are mainly active in road haulage, inland navigation and courier services. The small number of respondents for the activities Inland water transportation (6 respondents) and express carriers (8 respondents) limits the representativeness of the results for those categories. The low response from the Freight forwarders could be due to a low interest in horizontal cooperation. In-depth interviews revealed that these LSPs prefer vertical collaboration in logistics. Horizontal logistic collaboration, e.g. consisting of exchanging loads, could be perceived as a threat to existing professional forwarding activities. The response rate for the LSPs in the category Cargo handling and storage is higher than the response rate for the freight forwarders, but is still quite low (7 %).
Logistics Service Provider classification
Classifying LSPs based on their main Nace-Bel activity codes ignores the fact that many LSPs offer various services and that the shares of each of the activities in the companies' turnover can differ strongly. In order to construct an alternative classification, respondents were asked to estimate the share of each of the following activities in their turnover:
• Road transport • Rail services • Inland shipping and short sea shipping • Forwarding and coordination • Value Added Services, such as storage, administration and conservation of goods, kitting, reconditioning of goods, labelling, ICT services etc.
Based on the respondents' estimates of the turnover shares, a classification of six groups of LSPs was constructed (see Table 6 ). Table 6 Alternative categorization of the respondents Category Description 1 Category 1 is the largest category of respondents and it consists of the pure road transportation companies. This means that they generate their complete revenue from road transportation. 2 The second category consists of companies that generate more than 50 % of their total revenues from modalities other than road transportation. This group of respondents offers e.g. rail transportation, inland shipping or short sea shipping. 3 Freight forwarders and road transportation companies that commission a large part of their orders to subcontractors are classified in category 3. These respondents generate 50 % or more of their revenues from these activities. Another requirement is that the respondents do not offer any Value Added Services. 4 The respondents in category 4 offer Value Added Services. However, these are not the core activities of the LSPs in category 4: the Value Added Services constitute less than 50 % of their total revenue. 5
Category 5 consists of LSPs that have Value Added Services as their core activities. These services make up 50 % or more of total revenue for the respondents in category 5. 6 LSPs that are registered in the Nace-Bel database (see Section 3.3.1) as an express carrier are classified in category 6.
To prevent LSPs from being allocated to several categories, the following priority rule was used: Category 6 AE Category 1 AE Category 2 AE Category 3 AE Category 4 AE Category 5. Once an LSP qualifies for a category, it cannot be allocated to any of the subsequent categories.
An overview of the respondents in terms of the six LSP categories is displayed in Figure  1 . More than half of the respondents are pure trucking companies. The number of respondents in categories 2 (8 respondents) and 6 (7 respondents) is low, limiting the representativeness of the analysis of these categories in Sections 4 and 5. 
Opportunities of horizontal cooperation
This section presents the evaluation of the propositions on the opportunities offered by horizontal cooperation, listed in Table 1 of Section 2. First, the evaluation of the entire set of propositions by all respondents is discussed. As some respondents did not evaluate each proposition, the total number of evaluations per proposition differs. Second, the most striking propositions are discussed in detail for the six categories of LSPs (see Section 3.3.2). Table 7 shows that the respondents agree the most on proposition 1, and the least on proposition 7. In the next subsections, propositions 1, 2 and 7 are discussed in detail for the different categories of LSPs. 
Proposition 1: Cooperation increases the company's productivity for core activities
The proposition that horizontal cooperation increases the productivity of core activities is strongly supported (see Figure 3 ). More than 80 % of the respondents support this claim.
In the open questions in the survey and in the in-depth interviews, reducing empty haulage, increasing the load factors (vehicle capacity utilization) and improving the back office organization were often reported to be main drivers for productivity improvements. Although Figure 3 indicates that all categories of LSPs agree on this proposition, the express carriers (category 6, only 7 observations) seem to be the most reluctant. Possibly this is because of the high time pressure within the industry, prohibiting an intensive consolidation of partial loads.
Category 5 (LSPs offering Value Added Services as their core activity, see Table 6 ) supports Proposition 1 the most: none of the 16 companies in this category disagrees. Their positive attitude could be motivated by the often wide variety of services that these LSPs offer. As a result, horizontal collaboration offers a potential for significant scale and learning effects.
Proposition 2: Horizontal cooperation reduces the costs of non-core activities
LSPs for whom transportation is the most important activity (categories 1, 2 and 6) are to a large extent neutral concerning the proposition that horizontal cooperation can reduce the costs of non-core activities (see Figure 4) . In contrast, LSPs offering Value Added Services (categories 4 and 5) and the freight forwarders (category 3) agree with the proposition quite strongly. Because of the wider range of services offered, these LSPs are more frequently involved in non-core activities. By cooperating, the costs of the non-core activities can be significantly reduced, since cooperation allows partners to specialize. 
Impediments for horizontal cooperation
This section contains the evaluation of the propositions on the impediments for cooperation listed in Table 2 in Section 2. First, the complete set of nine propositions will be discussed for the full set of respondents. Second, the three most striking results will be discussed in detail for each of the six categories of LSPs.
Except for proposition 8, each proposition in Figure 6 is supported by the majority of the respondents. strongly agree agree neutral disagree strongly disagree Table 8 ranks the propositions according to formula (1) , revealing that propositions 6 and 2 are supported very strongly by the respondents.
Because the evaluation by an LSP of possible impediments for cooperation may depend on whether or not it is already cooperating, the set of respondents is split into two subsets. A respondent is labeled a 'cooperator' if it has indicated to be currently cooperating on either core or non-core activities. Respondents that do not cooperate in any way are labeled as 'non-cooperators'. In Figure 10 in the Appendix, the results from Figure 6 are broken down into cooperating and non-cooperating LSPs.
Based on the data in Figure 10 , we conjecture that there are no significant differences between the evaluations of the impediments for cooperation by the two groups. Stated differently, the experiences that cooperators have with the impediments are in accordance to the expectations of the impediments by the non-cooperators. We tested this conjecture using contingency table analysis. The last column of Table 8 shows the two-tailed P values, resulting from a Fisher exact test for the nine propositions about impediments for cooperation considered in this paper. We conclude that for none of the propositions, the difference in the evaluations by cooperators and non-cooperators are statistically significant (Fisher exact test 0.151 or larger). Smaller companies in the partnership may lose clients or get pushed out of the market completely.
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Because of the high variability in the evaluation of propositions 6, 2 and 7 by the various categories of LSPs, these propositions will now be analyzed in detail.
Proposition 6: A fair allocation of the benefits is essential for a successful cooperation
The major impediment for cooperation consists of distributing the benefits generated by the partnership. Each category of LSP strongly agrees with the proposition that it is hard to construct a fair allocation mechanism. As can be calculated from Figure 7 , the share of respondents who agree with the proposition ranges from 69 % (category 5) to 89 % (category 4). In-depth interviews revealed that some pragmatism could reduce or circumvent the issue of distributing the benefits. In the case of freight exchange between LSPs for example, the company that submits a transportation order in the pool of the cooperation could charge a commission to compensate for its efforts in acquiring the order. If none of the other partners in the cooperation decides to accept the order, the company that submitted the order in the pool has to complete the order itself. In this way, difficult issues on the determination and distribution of the savings can be avoided.
Proposition 2:
It is hard to find a reliable party that can coordinate the cooperation in such a way that all participants are satisfied All categories of LSPs strongly agree with the proposition that it is hard to find a reliable partner to coordinate the cooperation in such a way that all partners are satisfied (see Figure 8 ). The small and medium-sized express carriers (category 6) in the sample even support this claim unanimously, possibly because of the widespread mistrust in the express transportation sector. Although most of the express carriers realize that their productivity can be increased by cooperating with their competitors, answers to open questions point out that potential partners are suspected of having hidden motives to enter a partnership such as taking in market share and gaining insight in a competitor's business structure. In the survey, respondents were asked whether it would be better to have an independent third party coordinating the partnership. Table 9 shows that the majority of the respondents do not consider independent parties the most adequate candidates to lead and coordinate a cooperation. This suggests that there is little demand for Fourth Party Logistic parties or consultants to start up or coordinate horizontal partnerships. Table 9 Do you think it to be preferable that a third independent party coordinates the partnership? "YES" "NO" Frequency 17 50
Additional remarks
Provided that the coordinator carries responsibility. A third party can be useful in bringing parties together and exploring the possibilities of a partnership.
It is preferable to remain in complete control. The third party introduces extra costs. One of the participants should coordinate the partnership.
Proposition 7:
Smaller companies in the partnership may lose clients or get pushed out of the market completely 35 % of the respondents point out that they strongly agree with the proposition that in the long run smaller partners within the partnership run the risk of losing customers to larger partners (see Figure 9 ). Yet, those respondents that generate most of their revenues by offering Value Added Services (category 5) are a striking exception to the rule. These companies feel that they have a stronger market position than 2PL providers, i.e. those LSPs who typically focus exclusively on transportation services. Because of the higher degree of specialization of the category 5 LSPs, their services become less interchangeable with those of colleague LSPs. Therefore they seem to experience a lower risk of losing customers and they hesitate less to collaborate with competitors. 
Other impediments for horizontal cooperation
In the questionnaire respondents were asked to report on additional impediments for structural, long-term cooperation encountered in practice. The answers are summarized in Table 10 , together with their frequency. The fact that 14 respondents consider the small size of their company to be an impediment for cooperation is striking. These small-sized LSPs (1 or 2 full time equivalent employees) either lack the business connections to set up a partnership or have a small number of customers that fills their capacity entirely. 
Summary, discussion and tracks for future research
In order to provide an overview of the potential benefits of horizontal collaboration between LSPs and the main impediments for implementation, 1.537 LSPs were contacted in Flanders, Belgium. Together with The Netherlands, Flanders is the center of gravity of logistics services in Europe, hosting the vast majority of European Distribution Centers.
The main finding is that in general LSPs believe in the potential of horizontal cooperation to increase their profitability or to improve the quality of their services. Although cooperation on core activities involves the exchange of customer information, cooperation on those activities is yet considered to be more interesting than cooperation on non-core activities because of the higher potential of cost savings. The impediments for cooperation that are perceived or expected by the non-cooperating LSPs prove to be experienced by the cooperating LSPs.
Removing the actual impediments for cooperation is a first major avenue for further research. The respondents consider the estimation of potential cost savings and the measurement and distribution of actual cost savings as important impediments for cooperation. To the best of our knowledge, the literature on distributing cost savings is limited. There is, however, a considerable amount of literature on allocating joint costs among multiple business entities, e.g. of a warehouse shared by a group of LSPs. The problem of allocating the costs for such a shared resource has been approached by using data envelopment analysis (e.g. Cook and Kress, 1999; Beasley, 2003; Jahanshahloo, 2004) and cooperative game theory (e.g. Sakawa et al., 2001 ). Apart from the fixed costs of a partnership between LSPs, also the variable costs of the daily operations must be allocated to the partners. If, for example, customers of several LSP partners are serviced in the same route, the obtained synergetic benefits must be allocated to these LSPs. This problem shows many similarities with well-known game-theoretic problems, such as the traveling salesman game (e.g. Engevall et al., 1998) , the (extended) tree game (e.g. Granot et al., 2002) , transportation games (e.g. Sanchez-Soriano et al., 2001), cost allocation in the Chinese postman problem (e.g. Hamers et al., 1999) , and cost allocation in the vehicle routing problem (e.g. Engevall et al., 2004) . Despite of the considerable amount of research that has been conducted on the subject of cost allocation, the practical use of the models developed in these papers is limited. The allocation rules that are developed are often complicated and only capable of solving small problem instances. Both the survey and the in-depth interviews revealed that LSPs need methods that are capable of measuring and distributing the savings resulting from real-life cooperation problems in a transparent way. Developing 'second-best' practical methods for estimating, measuring and distributing the benefits of cooperation, possibly based on 'first-best' methods from game theory, is a first major research avenue.
Although the questionnaire did not contain any questions on the time path of the savings resulting from cooperation, it could be observed that many of the reported partnerships aim at generating cost savings as quickly as possible. Because of the low profit margins within the logistics industry, LSPs are often limited to embarking on collaboration agreements that generate cost savings right from the start although more challenging collaboration agreements could yield a larger return in the long run in spite of a small or negative initial return. Studying the time path of cost savings for various forms of logistic collaboration offers a second important research direction.
This appendix provides the evaluations of the propositions about the impediments for cooperation by the cooperators and the non-cooperators, respectively. Based on Figure  10 , we conjectured that there are no significant differences between the evaluations of the impediments by cooperators and non-cooperators (see Section 5).
Figure 10
Impediments for cooperation as perceived by cooperators vs. non-cooperators Prop 9_non-coop strongly agree agree neutral disagree strongly disagree
